Development of cooperative relay using universal software radio peripheral by Sabirin, Muhammad Rushidi
 DEVELOPMENT OF COOPERATIVE RELAY USING UNIVERSAL 
SOFTWARE RADIO PERIPHERAL 
MUHAMMAD RUSHIDI SABIRIN 
A project master submitted in fulfilment of the 
requirements for the award of Master of 
Engineering (Electrical-Electronics & Telecommunications) 
Faculty of Electrical Engineering 
Universiti Teknologi Malaysia 
JANUARY, 2015 
iii 
 
 
 
 
 
 
Specially dedicated to my mother Siti Aishah Omar and my father Sabirin Ikhsan also 
my brothers Mohammad Rashid, Mohammad Ridhuan and Mohammad Radzi who 
have encourage, guide and inspired me throughout my entire life. 
Hopefully, all the contributions are blessed by Allah S.W.T, The Mighty Creator. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iv 
 
 
ACKNOWLEDGMENT 
 
 
 
 
 
Alhamdulillah, I’m really grateful to Allah S.W.T with his greatness and 
blessing for giving me the strength in accomplishing this project in needed period. 
 
I would like to extend my sincerest gratitude to my supervisor, Dr Bruce 
Leow Chee Yen for his assistance, guidance and patience throughout the work of 
completing this project report and the final year project. The suggestion and 
recommendation from him is so helpful to finish the project. 
 
Dedications to all my family members especially my beloved mother and 
father and also my brothers who were always be there with support, courage and help 
whenever I need them at most, I really always be thankful to them. 
 
Then, the last but not least are for my friends Kak Mardiah morsin and 
Nurfateha Othman who are helped me breakthrough this entire studies with rise and 
falls together, I do still appreciate your contribution and help. 
 
 
 
 
v 
 
ABSTRACT 
 
 
 
To meet the demand for high speed data, wireless cellular system technology 
has grown in a steady pace. However, the wireless signals are still vulnerable to the 
multipath fading, shadowing and path loss, making the communication less reliable. 
Cooperative relay is a techniques to improve signal reliability by introducing a an 
additional node between source terminal and destination terminal to provide 
redundant path for data transmission. However, existing work of cooperative relay 
investigate performance through theoretically simulation only. The real world 
performance remains unknown because the lack of prototype for field testing and 
measurement. The focus of this work is therefore to implement the cooperative relay 
prototype using Universal Software Radio Peripheral (USRP) and LabVIEW 
platform. The relay prototype based on Amplify-and-Forward (AF) protocol has been 
developed. The performance in terms of bit error rate (BER) of the cooperative relay 
link is compared with the direct link without relay. The measurement is carried out in 
the indoor environment. Measurement results show that the cooperative relay 
significantly improves the signal reliability and extends the coverage distance if 
compared to direct communication without relay.  
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ABSTRAK 
 
 
 
 Dalam usaha untuk memenuhi tuntutan untuk data berkelajuan tinggi telah 
menyebabkan perkembangan pesat dalam teknologi wayarles sistem selular akan 
tetapi isyarat wayarles masih terdedah kepada kesan pelbagai arah yang pudar , 
membayangi dan rendah kekuatan isyarat yang menyebabkan isyarat kurang 
diperolehi. Geganti Koperasi adalah teknik yang mampu meningkatkan 
kebolehpercayaan isyarat dengan memperkenalkan geganti pautan sebagai nod 
tambahan antara terminal sumber dan terminal destinasi. Walau bagaimanapun, 
kerja-kerja yang telah dibuat oleh penyelidik ,dengan menyiasat prestasi relay 
koperasi melalui teori atau prototaip simulasi akan tetapi bahawa prototaip adalah 
penting dimana ia boleh diuji prestasinya sebelum dilaksanakan dalam persekitaran 
sebenar.Fokus dalam kerja ini adalah untuk melaksanakan komunikasi koperasi 
berdasarkan Universal Perisian Radio Persisian (USRP) dan platform LabVIEW 
dalam persekitaran yang sebenar. Teknik relay berdasarkan Amplift-dan-Forward 
(AF) diimplikasikan pelaksanaanya. Prestasi perbandingan kadar ralat bit (BER) 
antara pautan geganti kerjasama dengan pautan langsung telah dinilai. Persediaan 
eksperimen dijalankan dengan senario yang berbeza dan dijalankan dalam kawasan 
persekitaran tertutup. Hasil keputusan menunjukkan pautan geganti koperasi dapat 
meningkatkan prestasi dari segi kebolehpercayaan isyarat dan liputan jarak lanjutan. 
 
 
 
